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While i t  i s  we l l  known t h a t  t h e  cosmic impact event a t  o r  near t h e  
Cretaceous-Ter t iary  boundary co inc ides  w i t h  an i n t e r v a l  o f  mass e x t i n c t i o n ,  
a s i m i l a r  impact ( o r  se r ies  o f  impacts) near t h e  Eocene-Oligocene boundary 
presents  a more complex p i c t u r e ,  i n  terms o f  assoc iated f l u c t u a t i o n s  i n  
marine b i o t i c  d i v e r s i t y  ( 1 ) .  Tek t i tes ,  m i c r o t e k t i t e s ,  and minera l  g r a i n s  
e x h i b i t i n g  fea tu res  o f  shock metemorphism found i n  Eocene sediments o f  t h e  
western N. A t l a n t i c ,  Caribbean, and Gu l f  o f  Mexico (compr is ing t h e  Nor th 
American m i c r o t e k t i t e  strewn f i e l d )  o f f e r  compel l ing evidence f o r  a 
ca tas t roph ic  impact event (2-4) .  Despi te  t h e  magnitude o f  t h i  s event , 
however, few e x t i n c t i o n s  i n  t h e  p l a n k t i c  marine fauna are known t o  have 
occurred co inc iden t  w i t h  t h i s  event. Instead, changes i n  r e l a t i v e  abundance, 
morpho1 ogy , and development occurred. 

p l a n k t i c  f o ramin i fe ran  species Subbotina l i n a p e r t a  exhi  b i t s  a marked increase 
i n  abundance and a decrease i n  s i z e  a t  a s t r a t i g r a p h i c  l e v e l  co inc iden t  
w i t h  t h e  occurrence o f  t e k t i t e s  and m i c r o t e k t i t e s  i n  t h e  sect ion.  
con t ras t ,  a t  S i t e  94 (on t h e  per iphery  o f  t h e  Nor th American m i c r o t e k t i t e  
strewn f i e l d )  and a l s o  a t  S i t e  363 ( o u t s i d e  t h e  Nor th  American m i c r o t e k t i t e  
strewn f i e l d )  no changes i n  r e l a t i v e  abundance o r  s i z e  are ev ident  w i t h i n  
t h e  same i n t e r v a l .  Fur ther ,  even f o l l o w i n g  t h e  m i c r o t e k t i t e  i n t e r v a l  a t  
S i t e  612, S. l i n a p e r t a  main ta ins  w e l l  below average t e s t  s izes,  a t  l e a s t  
throughout-the remai nder o f  t h e  Late Eocene. 
w i t h i n  a l o c a l i z e d  popu la t i on  represents  s e l e c t i o n  f o r  r a p i d  sexual 
maturat ion,  as evidenced by a s h i f t  i n  t h e  s i z e  a t  gametogenesis and 
thereby rep resen ta t i ve  o f  a heterochronic  response (termed progenesi s )  t o  
c a t a s t r o @ i c  environmental v a r i a t i o n  presumably brought about by t h e  impact 
event. 0 i s o t o p i c  analyses con f i rm  t h a t  these smal ler -s ized,  post- impact 
(p rogenet ic )  popu la t ions  completed t h e i r  l i f e  cyc les  a t  s u b s t a n t i a l l y  
shal lower  depths than corresponding South A t l a n t i c  popu la t ions .  

Cosmic impacts genera l l y  have been i n t e r p r e t e d  as i n f l u e n c i n g  t h e  
course o f  e v o l u t i o n  through t h e  wholesale e l i m i n a t i o n  o f  s i g n i f i c a n t  
p o r t i o n s  o f  s tanding b i o t i c  d i v e r s i t y .  Indeed, e x t i n c t i o n  t r a d i t i o n a l l y  
has been viewed as t h e  negat ive  s ide  o f  evo lu t i on .  
some instances,  such impact events can serve i ns tead  t o  increase, r a t h e r  
than decrease, morphological  and eco log ica l  d i v e r s i t y ,  by a l t e r i n g  t h e  
developmental programs w i t h i n  species a t  t h e  l e v e l  o f  t h e  l o c a l  popu la t ion .  
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